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Abstract: Due to the COVID-19 pandemic, the World Health Organization and other major authorities
recommend frequent hand washing and applying proper hand hygiene procedures as one of the
cheapest, easiest, and most important ways to prevent the spread of a virus. For adolescents it
is especially important as it should become for them a lifelong habit. The aim of the study was
to assess the hand hygiene behaviors during the COVID-19 pandemic in a national Polish sample
of secondary school adolescents and to verify the influence of the COVID-19 pandemic on those
behaviors. The study was conducted in April 2020 in a national sample of 2323 secondary school
students recruited based on secondary school sampling procedure (random quota sampling with
quotas for voivodeships). The hand hygiene behaviors that were assessed included: frequency of
washing hands, reasons for not washing hands, circumstances of washing hands, and procedure of
handwashing. Participants were asked each question twice—for the current period of the COVID-19
pandemic and for the period before the COVID-19 issue. The declared frequency of washing hands
during the COVID-19 pandemic was significantly higher than before (p < 0.0001), as the majority of
respondents declared doing it 615 times a day (58.4%) while before the pandemic, it was 3-10 times
a day (68.1%). The share of respondents declaring washing their hands always while it would be
needed was significantly higher for the period during the COVID-19 pandemic (54.8%) than it was for
the period before (35.6%; p < 0.0001), and there was a lower share of respondents declaring various
reasons for not washing hands. For the majority of circumstances of washing hands, including those
associated with meals, personal hygiene, leaving home, socializing, health, and household chores,
the share of respondents declaring always washing their hands was significantly higher for the period
during the COVID-19 pandemic than for the period before (p < 0.0001). For the majority of steps of
handwashing procedure, the share of respondents declaring including them always was significantly
higher for the period during the COVID-19 pandemic than for the period before (p < 0.0001), but a
higher share declared not wearing a watch and bracelet (p = 0.0006), and rings (p = 0.0129). It was
concluded that during the COVID-19 pandemic all the assessed hand hygiene behaviors of Polish
adolescents were improved, compared with those before, but hand hygiene education is still necessary.
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1. Introduction

The Coronavirus-19 disease (COVID-19), caused by severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), is responsible for the global pandemic that was declared by the World Health
Organization (WHO) on March 11, 2020 [1]. In Poland, the first case was confirmed on 4 March 2020
and over 24 days after, the total number of confirmed infections was 1389, based on 34,000 laboratory
tests performed [2]. Due to the fact that vaccines are currently being developed [3], other actions
that may reduce the transmission are becoming necessary [4] and they are recommended by major
authorities. Among such actions is proper hand hygiene. It was indicated by the WHO as the first action
that should be taken by individuals to protect themselves and others, by washing hands frequently
with water and soap or using hand-sanitizing gel [1]. Similarly, the United Nations International
Children’s Emergency Fund (UNICEEF) released a statement that, during a global pandemic, one of
the cheapest, easiest, and most important ways to prevent the spread of a virus is to wash hands
frequently with soap and water [5]. Likewise, national organizations, such as the Centers for Disease
Control and Prevention (CDC) of United States of America, emphasized that during the COVID-19
pandemic keeping hands clean is especially important to help prevent the virus from spreading [6].
The Polish Chief Sanitary Inspectorate also stated that the most important action that should be taken
by all individuals is frequent hand washing [7], which was confirmed by the Polish National Institute
of Public Health (NIH) [8].

There are some potential adverse dermatological events that may occur as a consequence of
frequent hand washing, but it is indicated that in the current global context, they should in no way
cause people to deviate from strict hand hygiene rules [9], and that the proper procedure may reduce
the risk [10]. Moreover, in spite of the fact that some authors indicate that hand hygiene guidelines
may generate a false illusion that they can prevent from acquiring or transmitting SARS-CoV-2 [11],
it is still a major public health recommendation.

However, it is not only important to wash hands frequently, but also to do it properly, applying
a proper procedure at the correct time [12]. There are specific recommendations by WHO [13] and
UNICEEF [5], indicating how, how long, and when hands should be washed, not only to reduce
SARS-CoV-2 spreading, but also to reduce the risk of other infections. Moreover, it may be an action
which allows the decrease of stress levels [14], which is an important consideration in the time of a
pandemic or any other crisis [15].

The recently published study by Chen et al. [16], conducted in the Chinese population of school
students in Wuhan in February 2020, indicated that almost 60% of respondents have improper
hand-washing behaviors, so it may be stated to be a serious public health problem. Moreover, there
are important individual determinants of hand washing hygiene behaviors, as was observed in Asian
adolescents [17]. The group of adolescents is especially important, as dedicated education may
significantly improve their hand hygiene behaviors [18]. It results from the fact that age [19] and
education level [20] are significantly associated with hand hygiene behaviors, while independently from
the country there are similar motivations towards them [21]. Moreover, hand hygiene behaviors may
become lifelong habits [22], so the process of forming them should be conducted before adulthood [23].

Taking into account the current global situation associated with the major public health issue, the
aim of the present study was to assess the hand hygiene behaviors during the COVID-19 pandemic in
a national Polish sample of secondary school adolescents and to verify the influence of the COVID-19
pandemic on those behaviors.

2. Materials and Methods

2.1. Studied Group

The studied group was recruited within the Polish Adolescents’ COVID-19 Experience (PLACE-19)
Study. The study was conducted in cooperation with local Boards of Education in a population of
secondary school students in all the regions of Poland. In Poland, current Net Enrollment Rate (NER)
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for this education level is estimated as 89.38% (based on the data of the Central Statistical Office in
Poland for December 2019 [24]), and the typical age of students for this education level is 15-20 years.

The respondents were recruited in a two-stage stratified sampling procedure, while a random
quota sampling was applied with quotas for voivodeships of Poland:

- First stage (2 weeks, from March 31, 2020 to April 14, 2020): conducted for all 16 voivodeships
(within 6 regions of Poland). For each voivodeship, 5 counties were randomly selected, and for
each county, 5 secondary schools, resulting in random selection of 25 secondary schools for each
voivodeship (400 secondary schools randomly selected for Poland);

- Second stage (2 weeks, from April 15, 2020 to April 29, 2020): conducted for 10 voivodeships
(within 6 regions of Poland), for which during the first stage, a number of 50 respondents was
not gathered. For each voivodeship, 5 counties were randomly selected, and for each county,
5 secondary schools, resulting in random selection of 25 secondary schools for each voivodeship
(250 secondary schools randomly selected for Poland).

The principal of each randomly selected school was informed about the study and he received
a link to the online version of the questionnaire generated for the students of his school. If needed,
the local Boards of Education participated in formal arrangements. During each phase, at the halfway
point, each principal whose students had not completed the questionnaire, received a reminder.

The inclusion criteria for the study were age of 15-20 years and being a student of the randomly
selected school. Both were verified based on the answers in the questionnaire. The exclusion criteria
were any missing data in the questionnaire and unreliable answers in the questionnaire.

After the recruitment procedure and two stages of the study, the data were gathered for a
population of 2323 secondary school students from Poland who met the inclusion criteria and provided
reliable answers. The distribution of included schools within regions of Poland was in agreement
with the distributions of all registered secondary schools in Poland. The procedures of sampling,
recruitment, and inclusion are presented in Figure 1.

Adolescents aged 15-20 in Poland
n=2,170,464*

l

Secondary schools in Poland
n=13422"

Net Enrolment Rate = 89.38%*

Adolescents aged 15=20 in secondary schools
n=1,939,960***

l 4.8% of Polish secondary schools

Secondary schools invited to participate in the study
=650

Adolescents in schools invited to participate in the study
n=93808"*

l School response rate of 4.3%

Secondary schools participating in the study
n=28

Adolescents in schools participating in the study
n=4040""

l Adolescent response rate of 57.8%

Study participants
n=2336
l Participants excluded
I - missing data - 1= 1

- unreliable data - n =12

Participants included to analysis
n=2323

Figure 1. The procedures of sampling, recruitment, and inclusion for the studied group of the Polish
adolescents. * data of the Central Statistical Office (CSO) [24,25]; ** data of the Polish Ministry of
National Education [26]; *** calculated based on CSO data.
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2.2. Applied Questionnaire

The study was conducted in the period after declaring a COVID-19 global pandemic by WHO
(March 11, 2020) [1] and after a decision of Polish Ministry of National Education to temporarily suspend
all lectures and classes in all schools in Poland, including secondary schools (12 March 2020) [27].
During the study, all the secondary school students were in the system of remote learning and they were
recommended to stay at home and to reduce their contact with other people to only those necessary.
In Polish national media, information about necessary hygiene behaviors, including hand hygiene
behaviors, were announced, but no dedicated campaign for secondary school students was released.

The applied questionnaire included questions about general characteristics of respondents
(inter alia information necessary to verify the inclusion criteria), as well as information about hand
hygiene behaviors and other individual protecting behaviors (not included in the conducted study).
To gather the data, Google Forms (Alphabet Co., Mountain View, CA, USA) was used, while students
received the link to the questionnaire after they provided informed consent to participate, as well as
informed consent of parents/legal guardians that were collected by the school principals. The link
was distributed by the school principal, who provided it directly to students participating in remote
learning. The data that were gathered were anonymous, while neither data allowing identification of
respondents nor sensitive data were collected.

To verify the inclusion criteria, respondents were asked about their age (open-ended question)
and the school which they attend (open-ended question).

The section with questions about hand hygiene behaviors was divided into two parts, to ask
respondents each question twice—for the current period of the COVID-19 global pandemic and for the
period before the COVID-19 issue. To enable easier recall, the period of the COVID-19 global pandemic
was defined as a period when students are in the system of remote learning and the period before the
COVID-19 issue was defined as a period when students were not in the system of remote learning, being
typical for their behaviors when there was no COVID-19 issue (e.g., December 2019). Such recall period
is indicated as reliable for the studies conducted for children and adolescents for various behaviors,
including dietary behaviors [28], physical activity behaviors [29], sexual behaviors [30], or injuries [31],
but no study was conducted for reliability of handwashing behaviors reporting. Similarly, for adults,
even longer recall periods are indicated as reliable for various behaviors, such as dietary behaviors [32],
physical activity behaviors [33], or breastfeeding behaviors [34].

The questions were associated with frequency of washing hands, reasons for not washing hands,
circumstances of washing hands, and procedure of handwashing.

The frequency of washing hands was asked by a simple close-ended question with the frequencies
specified as a number per day, with the categories, as follows: not washing at all, 1-2 times, 3-5 times,
6-10 times, 11-15 times, 1620 times, 21-30 times, more than 30 times.

The reasons for not washing hands, while it would be needed, were asked by a multiple-choice
closed-ended question with the possible options to choose, as follows: In my opinion there is no need
to do it, I don’t feel like doing it, I have no time to do it, I am forgetting about it, It is constricted
(e.g., there is no soap, there is no bathroom nearby), Due to side effects (e.g., skin problems due to
frequent contact with soap), Other (to be described), Not applicable (I always wash my hands).

The circumstances of washing hands were assessed based on commonly applied Handwashing
Habits Questionnaire (HHQ) [35-37], as developed by Tiiziin et al. [38], based on the previous
questionnaire by Uner et al. [39]. The circumstances of washing hands were listed and for each of them,
respondents were asked a simple close-ended question to define if they wash their hands with the
categories, as follows: always, sometimes, never. The asked circumstances of washing hands were
presented, as follows: before meals, after meals, before using the restroom, after using the restroom,
after coming back home, after handshaking, before going to bed, after waking up in the morning,
after using public transportation, after touching animals (with an additional answer that it is not
applicable for them), after handling animal waste (with an additional answer that it is not applicable
for them), after handling animal food (with an additional answer that it is not applicable for them),
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before preparing meals (with an additional answer that it is not applicable for them), after preparing
meals (with an additional answer that it is not applicable for them), after money exchange, after
blowing nose, after sneezing, after coughing, after touching garbage (with an additional answer that
it is not applicable for them), before touching sick people, after touching sick people, after combing
their hair (with an additional answer that it is not applicable for them), after cleaning their home
(with an additional answer that it is not applicable for them), after washing dishes (with an additional
answer that it is not applicable for them), after doing laundry (with an additional answer that it is
not applicable for them), after contacting babies (with an additional answer that it is not applicable
for them), after changing diapers (with an additional answer that it is not applicable for them), when
hands are visibly soiled. The asked circumstances of washing hands were in agreement with the
general recommendations by WHO [13,40], UNICEEF [5], and CDC [6,41,42].

The procedure of handwashing was divided into steps that were listed and for each of them,
respondents were asked a simple close-ended question to define if they include this step with the
categories, as follows: always, sometimes, never. The asked steps of handwashing procedure were
presented, as follows: folding sleeves (with an additional answer that this step is not applicable for
them), removing watch and bracelets (with an additional answer that this step is not applicable for
them), removing rings before or during handwashing (with an additional answer that this step is
not applicable for them), using soap, using warm water, soaking hands before using soap (with an
additional answer that this step is not applicable for them, as they do not use soap), careful making
soap lather on whole hands (with an additional answer that this step is not applicable for them, as they
do not use soap), turning the faucet off with hand (reverse question, as for the proper procedure the
faucet should not be touched by already washed hand), drying hands with towel. The asked procedure
of handwashing was based on the recommendations by WHO [13,40], UNICEEF [5], and CDC [6,41,42].

2.3. Statistical Analysis

In order to compare the answers gathered for the current period of the COVID-19 global pandemic
and for the period before the COVID-19 issue in the recruited national sample of Polish adolescents,
the chi? test was used. The distribution was verified while using Shapiro-Wilk test. The significance
level of p < 0.05 was attributed to significant differences between answers. The statistical analysis was
conducted while using Statgraphics Plus for Windows 4.0 (Statgraphics Technologies Inc., The Plains,
VA, USA).

3. Results

The general characteristics of the studied population is presented in Table 1. The recruited
participants were at the age of 15-20 years, while majority of them were 17 years old.

The declared frequency of washing hands and reasons for not washing hands in the studied
population of Polish adolescents, for the period before the COVID-19 issue and during the COVID-19
global pandemic, are presented in Table 2, while the declared frequency of washing hands and
reasons for not washing hands in the studied population of Polish adolescents, for the period before
the COVID-19 issue and during the COVID-19 global pandemic distributed by region of Poland,
are presented in Supplementary Tables S1 and S2. The declared daily frequency of washing hands
during the COVID-19 global pandemic was significantly higher than before (p < 0.0001), as the majority
of respondents declared 6-15 times a day (58.4%) for the period during the COVID-19 global pandemic
and 3-10 times a day (68.1%) for the period before the COVID-19 issue. Moreover, it should be indicated
that, as for the period before the COVID-19 issue, some respondents declared not washing hands at
all or doing it very rarely (1-2 times a day) (11.9%), while during the COVID-19 global pandemic
everybody declared doing it, and the share of respondents doing it very rarely was minor (1.9%).
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Table 1. The general characteristics of the studied population of Polish adolescents.

Characteristic Number (%)
Male 814 (35.0%)
Gender Female 1509 (65.0%)
Central 104 (4.5%)
North-West 265 (11.4%)
Region East 422 (18.2%)
South 610 (26.3%)
South-West 588 (25.3%)
North 334 (14.4%)
Age (years) Value
Total Mean + SD 169 +1.3
o Median * (range) 17.0 (15-20)
Mal Mean + SD 169 +1.3
Gend ae Median * (range) 17 (15-20)
ender Fernal Mean + SD 169 + 1.3
emate Median * (range) 17 (15-20)
Central Mean + SD 16.8 £+ 1.2
entra Median * (range) 17 (15-20)
Mean + SD 173+ 14
North-West Median * (range) 17 (15-20)
East Mean + SD 169+13
Region Median * (range) 17 (15-20)
South Mean + SD 16.6 £+1.2
ou Median * (range) 16 (15-20)
Mean + SD 171+14
South-West Median * (range) 17 (15-20)
North Mean + SD 170+ 15
or Median * (range) 17 (15-20)

* nonparametric distribution (verified using Shapiro-Wilk test).

The share of respondents declaring washing their hands always while it would be needed was
significantly higher for the period during the COVID-19 global pandemic (54.8%), than it was for the
period before the COVID-19 issue (35.6%; p < 0.0001). At the same time, there was a lower share of
respondents declaring various reasons for not washing hands, including their personal opinion that it
is not needed (p < 0.0001), not feeling like doing it (p < 0.0001), having no time to do it (p < 0.0001),
and the fact that it is constricted (p < 0.0001). Only in the case of the side effects, the frequency of
declaring it as a reason for not washing hands did not differ for the compared periods (p = 0.6783).

The declared meal-associated and personal-hygiene-associated circumstances of washing hands,
based on Handwashing Habits Questionnaire [38], in the studied population of Polish adolescents,
for the period before the COVID-19 issue and during the COVID-19 global pandemic are presented in
Table 3. For all the assessed circumstances associated with meals, including situations before meals
(p < 0.0001), after meals (p < 0.0001), before preparing meals (p < 0.0001), and after preparing meals
(p < 0.0001), the share of respondents declaring washing their hands always was significantly higher
for the period during the COVID-19 global pandemic, than it was for the period before the COVID-19
issue. The highest share during the COVID-19 global pandemic was stated for situations before
preparing meals (84.5%) and before meals (70.0%).
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Table 2. The declared frequency of washing hands and reasons for not washing hands in the studied
population of Polish adolescents, for the period before the COVID-19 issue and during the COVID-19
global pandemic (comparison conducted while using chi? test).

Characteristic Before the During the Current Period of
COVID-19 Issue COVID-19 Global Pandemic
Frequency of Washing Hands
Not washing at all 9 (0.4%) 0 (0.0%)
1-2 times 265 (11.5%) 45 (1.9%)
3-5 times 938 (40.5%) 370 (15.9%)
6-10 times 638 (27.6%) 832 (35.8%) <0.0001
11-15 times 289 (12.5%) 525 (22.6%) ’
16-20 times 109 (4.7%) 290 (12.5%)
21-30 times 41 (1.8%) 163 (7.0%)
More than 30 times 34 (1.5%) 98 (4.2%)
Reasons for not Washing Hands
In my opinion there is no need to do it 337 (11.6%) 200 (7.5%) <0.0001
I don’t feel like doing it 298 (10.2%) 121 (4.5%) <0.0001
I have no time to do it 166 (5.7%) 58 (2.2%) <0.0001
I am forgetting about it 761 (26.2%) 585 (21.8%) <0.0001
It is constricted (e.g., there is no soap, o o
there is no bathroom nearby) 148 (5.1%) 65 (2.4%) <0.0001
Due to side effects (e.g., skin problems o o
due to frequent contact with soap) 148 (5.1%) 156 (5.8%) 06783
Other * 15 (0.5%) 29 (1.1%) 0.0490
Not applicable (I always wash my hands) 1037 (35.6%) 1469 (54.8%) <0.0001
I always wash my hands 1037 (35.6%) 1469 (54.8%) 0.0001
Various reasons for not washing ** 1286 (64.4%) 854 (45.2%) <V

* various not specific answers—not interpretable; ** combined respondents declaring various reasons for not
washing hands while it would be needed.

For the majority of assessed circumstances associated with personal hygiene, including situations
after using the restroom (p < 0.0001), before going to bed (p < 0.0001), after waking up in the morning
(p <0.0001), and after combing their hair (p < 0.0001), the share of respondents declaring washing their
hands always was significantly higher for the period during the COVID-19 global pandemic, than it
was for the period before the COVID-19 issue. The highest share during the COVID-19 global pandemic
was stated for situations after using the restroom (95.7%) and after waking up in the morning (46.1%).

The declared leaving-home-associated and socializing-associated circumstances of washing hands,
based on the Handwashing Habits Questionnaire [38], in the studied population of Polish adolescents,
for the period before the COVID-19 issue and during the COVID-19 global pandemic are presented in
Table 4. For all the assessed circumstances associated with leaving home, including situations after
coming back home (p < 0.0001), after using a public transportation (p < 0.0001), after money exchange
(p < 0.0001), and when hands are visibly soiled (p < 0.0001), the share of respondents declaring washing
their hands always was significantly higher for the period during the COVID-19 global pandemic,
than it was for the period before the COVID-19 issue. The highest share during the COVID-19 global
pandemic was stated for situations when hands are visibly soiled (96.6%) and after coming back
home (90.1%).
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Table 3. The declared meal-associated and personal-hygiene-associated circumstances of washing
hands, based on the Handwashing Habits Questionnaire [38], in the studied population of Polish
adolescents, for the period before the COVID-19 issue and during the COVID-19 global pandemic
(comparison conducted while using chi? test).

During the Current Period of

Characteristics Before the COVID-19 Issue COVID-19 Global Pandemic

Before meals

Always 1528 (65.8%) 1625 (70.0%)
Sometimes 647 (27.9%) 631 (27.2%) <0.0001
Never 148 (6.4%) 67 (2.9%)
After meals
Always 756 (32.5%) 674 (29.0%)
Sometimes 1073 (46.2%) 1307 (56.3%) <0.0001
Never 494 (21.3%) 342 (14.7%)
Before preparing meals
Always 1787 (76.9%) 1963 (84.5%)
Sometimes 317 (13.6%) 188 (8.1%)
Never 58 (2.5%) 26 (1.1%) <0.0001
Not applicable 161 (6.9%) 146 (6.3%)
After preparing meals
Always 1279 (55.1%) 1581 (68.1%)
Sometimes 673 (29.0%) 521 (22.4%)
Never 203 (8.7%) 75 (3.2%) <0.0001
Not applicable 168 (7.2%) 146 (6.3%)
Before using the restroom
Always 351 (15.1%) 334 (14.4%)
Sometimes 853 (36.7%) 893 (38.4%) 0.4545
Never 1119 (48.2%) 1096 (47.2%)
After using the restroom
Always 2084 (89.7%) 2222 (95.7%)
Sometimes 219 (9.4%) 91 (3.9%) <0.0001
Never 20 (0.9%) 10 (0.4%)
Before going to bed
Always 860 (37%) 1057 (45.5%)
Sometimes 699 (30.1%) 763 (32.8%) <0.0001
Never 764 (32.9%) 503 (21.7%)
After waking up in the morning
Always 930 (40.0%) 1071 (46.1%)
Sometimes 718 (30.9%) 757 (32.6%) <0.0001
Never 675 (29.1%) 495 (21.3%)
After combing their hair
Always 453 (19.5%) 483 (20.8%)
Sometimes 653 (28.1%) 794 (34.2%) <0.0001
Never 1008 (43.4%) 860 (37.0%) )

Not applicable 209 (9.0%) 186 (8.0%)
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Table 4. The declared leaving-home-associated and socializing-associated circumstances of washing
hands, based on the Handwashing Habits Questionnaire [38], in the studied population of Polish
adolescents, for the period before the COVID-19 issue and during the COVID-19 global pandemic
(comparison conducted while using chi? test).

During the Current Period of

Characteristics Before the COVID-19 Issue COVID-19 Global Pandemic P

After coming back home

Always 1548 (66.6%) 2093 (90.1%)
Sometimes 689 (29.7%) 214 (9.2%) <0.0001
Never 86 (3.7%) 16 (0.7%)
After using public transportation
Always 1116 (48.0%) 1862 (80.2%)
Sometimes 897 (38.6%) 337 (14.5%) <0.0001
Never 310 (13.3%) 124 (5.3%)
After money exchange
Always 652 (28.1%) 1270 (54.7%)
Sometimes 876 (37.7%) 678 (29.2%) <0.0001
Never 795 (34.2%) 375 (16.1%)
When hands are visibly soiled
Always 2170 (93.4%) 2244 (96.6%)
Sometimes 116 (5.0%) 60 (2.6%) <0.0001
Never 37 (1.6%) 19 (0.8%)
After handshaking
Always 434 (18.7%) 1031 (44.4%)
Sometimes 1023 (44.0%) 928 (39.9%) <0.0001
Never 866 (37.3%) 364 (15.7%)
After touching animals
Always 1033 (44.5%) 1115 (48.0%)
Sometimes 673 (29.0%) 627 (27.0%) 0.0006
Never 203 (8.7%) 143 (6.2%) ’
Not applicable 414 (17.8%) 438 (18.9%)
After handling animal waste
Always 1525 (65.6%) 1653 (71.2%)
Sometimes 215 (9.3%) 125 (5.4%)
Never 73 (3.1%) 45 (1.9%) <0.0001
Not applicable 510 (22.0%) 500 (21.5%)
After handling animal food
Always 1118 (48.1%) 1254 (54.0%)
Sometimes 514 (22.1%) 464 (20.0%)
Never 207 (8.9%) 129 (5.6%) <0.0001
Not applicable 484 (20.8%) 476 (20.5%)
After contacting babies
Always 325 (14.0%) 362 (15.6%)
Sometimes 477 (20.5%) 402 (17.3%) 0.0053
Never 252 (10.8%) 175 (7.5%)
Not applicable 1269 (54.6%) 1384 (59.6%)
After changing diapers
Always 526 (22.6%) 528 (22.7%)
Sometimes 124 (5.3%) 67 (2.9%) 0.0001
Never 68 (2.9%) 40 (1.7%)

Not applicable 1605 (69.1%) 1688 (72.7%)
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For all the assessed circumstances associated with socializing, including situations after
handshaking (p < 0.0001), after touching animals (p = 0.0006), after handling animal waste (p < 0.0001),
after handling animal food (p < 0.0001), and after contacting babies (p < 0.0001), the share of respondents
declaring washing their hands always was significantly higher for the period during the COVID-19
global pandemic, than it was for the period before the COVID-19 issue. The highest share during the
COVID-19 global pandemic was stated for situation after handling animal waste (71.2%) and after
handling animal food (54.0%). At the same time, for changing the diapers, the share of respondents
declaring not doing it was higher for the period during the COVID-19 global pandemic, than it was for
the period before the COVID-19 issue (p < 0.0001).

The declared health-associated and household-chores-associated circumstances of washing hands,
based on the Handwashing Habits Questionnaire [38], in the studied population of Polish adolescents,
for the period before the COVID-19 issue and during the COVID-19 global pandemic are presented in
Table 5. For all the assessed circumstances associated with health, including situations after blowing
nose (p < 0.0001), after sneezing (p = 0.0006), after coughing (p < 0.0001), before touching sick people
(p < 0.0001), and after touching sick people (p < 0.0001), the share of respondents declaring washing
their hands always was significantly higher for the period during the COVID-19 global pandemic,
than it was for the period before the COVID-19 issue. The highest share during the COVID-19
global pandemic was stated for situations after touching sick people (85.0%) and before touching sick
people (45.3%).

For all the assessed circumstances associated with household chores, including situations after
touching garbage (p < 0.0001), after cleaning their home (p = 0.0006), after washing dishes (p < 0.0001),
and after doing laundry (p < 0.0001), the share of respondents declaring washing their hands always
was significantly higher for the period during the COVID-19 global pandemic, than it was for the
period before the COVID-19 issue. The highest share during the COVID-19 global pandemic was
stated for situations after touching garbage (76.5%) and after cleaning their home (69.9%).

The declared procedure of handwashing in the studied population of Polish adolescents, for the
period before the COVID-19 issue and during the COVID-19 global pandemic is presented in Table 6.
For the majority of assessed steps of procedure, including folding sleeves (p < 0.0001), using soap
(p < 0.0001), using warm water (p < 0.0001), soaking hands before using soap (p < 0.0001), careful
making soap lather on whole hands (p < 0.0001), and drying hands with towel (p < 0.0001), the share
of respondents declaring always including them was significantly higher for the period during the
COVID-19 global pandemic, than it was for the period before the COVID-19 issue. The highest share
during the COVID-19 global pandemic was stated for using soap (94.7%) and drying hands with towel
(81.4%). For the reverse question, associated with turning the faucet off with a hand, the share of
respondents declaring not including it was significantly higher for the period during the COVID-19
global pandemic, than it was for the period before the COVID-19 issue (p < 0.0001). At the same time,
for removing watch and bracelet (p = 0.0006), as well as removing rings before or during handwashing
(p = 0.0129), the share of respondents declaring not wearing them was higher for the period during the
COVID-19 global pandemic, than it was for the period before the COVID-19 issue.
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Table 5. The declared health-associated and household-chores-associated circumstances of washing
hands, based on the Handwashing Habits Questionnaire [38], in the studied population of Polish
adolescents, for the period before the COVID-19 issue and during the COVID-19 global pandemic
(comparison conducted while using chi? test).

During the Current Period of

Characteristics Before the COVID-19 Issue COVID-19 Global Pandemic

After blowing nose

Always 633 (27.2%) 908 (39.1%)
Sometimes 1028 (44.3%) 1003 (43.2%) <0.0001
Never 662 (28.5%) 412 (17.7%)
After sneezing
Always 681 (29.3%) 1030 (44.3%)
Sometimes 1048 (45.1%) 945 (40.7%) <0.0001
Never 594 (25.6%) 348 (15%)
After coughing
Always 621 (26.7%) 941 (40.5%)
Sometimes 1009 (43.4%) 979 (42.1%) <0.0001
Never 693 (29.8%) 403 (17.3%)
Before touching sick people
Always 734 (31.6%) 1053 (45.3%)
Sometimes 793 (34.1%) 692 (29.8%) <0.0001
Never 796 (34.3%) 578 (24.9%)
After touching sick people
Always 1475 (63.5%) 1974 (85.0%)
Sometimes 631 (27.2%) 257 (11.1%) <0.0001
Never 217 (9.3%) 92 (4.0%)
After touching garbage
Always 1571 (67.6%) 1777 (76.5%)
Sometimes 452 (19.5%) 275 (11.8%)
Never 93 (4.0%) 40 (1.7%) <0.0001
Not applicable 207 (8.9%) 231 (9.9%)
After cleaning their home
Always 1361 (58.6%) 1623 (69.9%)
Sometimes 693 (29.8%) 556 (23.9%)
Never 195 (8.4%) 84 (3.6%) <0.0001
Not applicable 74 (3.2%) 60 (2.6%)
After washing dishes
Always 1275 (54.9%) 1494 (64.3%)
Sometimes 459 (19.8%) 344 (14.8%)
Never 313 (13.5%) 217 (9.3%) <0.0001
Not applicable 276 (11.9%) 268 (11.5%)
After doing laundry
Always 578 (24.9%) 653 (28.1%)
Sometimes 572 (24.6%) 635 (27.3%) <0.0001
Never 553 (23.8%) 432 (18.6%) )
Not applicable 620 (26.7%) 603 (26.0%)
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Table 6. The declared procedure of handwashing in the studied population of Polish adolescents,
for the period before the COVID-19 issue and during the COVID-19 global pandemic (comparison
conducted while using chi? test).

During the Current Period of

Characteristics Before the COVID-19 Issue COVID-19 Global Pandemic
Folding sleeves
Always 1165 (50.2%) 1243 (53.5%)
Sometimes 597 (25.7%) 480 (20.7%)
Never 154 (6.6%) 76 (3.3%) <0.0001
Not applicable 407 (17.5%) 524 (22.6%)
Removing watch and bracelets
Always 321 (13.8%) 317 (13.6%)
Sometimes 450 (19.4%) 455 (19.6%) 0.0006
Never 295 (12.7%) 209 (9.0%) ’
Not applicable 1257 (54.1%) 1342 (57.8%)
Removing rings before or during handwashing
Always 282 (12.1%) 261 (11.2%)
Sometimes 202 (8.7%) 166 (7.1%) 0.0129
Never 260 (11.2%) 219 (9.4%) )
Not applicable 1579 (68.0%) 1677 (72.2%)
Using soap
Always 1977 (85.1%) 2199 (94.7%)
Sometimes 329 (14.2%) 118 (5.1%) <0.0001
Never 17 (0.7%) 6 (0.3%)
Using warm water
Always 1352 (58.2%) 1503 (64.7%)
Sometimes 910 (39.2%) 777 (33.4%) <0.0001
Never 61 (2.6%) 43 (1.9%)
Soaking hands before using soap
Always 1577 (67.9%) 1704 (73.4%)
Sometimes 542 (23.3%) 415 (17.9%)
Never 198 (8.5%) 201 (8.7%) <0.0001
Not applicable — do 6 (0.3%) 3 (0.1%)
not use soap
Careful making soap lather on whole hands
Always 1098 (47.3%) 1427 (61.4%)
Sometimes 1000 (43.0%) 796 (34.3%)
Never 216 (9.3%) 99 (4.3%) <0.0001
Not applicable — do 9 (0.4%) 1(0.0%)
not use soap
Turning the faucet off with hand *
Always 1438 (61.9%) 1190 (51.2%)
Sometimes 586 (25.2%) 628 (27%) <0.0001
Never 299 (12.9%) 505 (21.7%)
Drying hands with towel
Always 1745 (75.1%) 1890 (81.4%)
Sometimes 501 (21.6%) 376 (16.2%) <0.0001
Never 44 (3.3%) 57 (2.5%)

* reverse question, as for the proper procedure the facet should not be touched by already washed hand.
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4. Discussion

In the assessed cohort of Polish adolescents, during the COVID-19 pandemic all the analyzed hand
hygiene behaviors were improved, compared with those before the COVID-19 issue. However, the hand
hygiene behaviors in Polish adolescents were still not satisfactory, as some adolescents declared not
washing hands while it would be needed, or they declared improper procedure of handwashing.

The role of proper hand hygiene behaviors for COVID-19 prevention is reflected in a global
interest in this issue, and it is indicated as a real-time indicator for transmission-reduction policies and
population health literacy [43]. However, it is still indicated that hand hygiene should be monitored [44]
and supported [45], while feedback is necessary [46], due to the fact that there are still inadequacies.
Taking this into account, the results observed for the studied population of Polish adolescents must be
interpreted as very positive, but still not satisfactory. In spite of the fact that during the COVID-19
pandemic all the assessed hand hygiene behaviors of Polish adolescents were improved, compared
with those before, a number of adolescents still declared improper hand hygiene behaviors.

It should be emphasized that, during the COVID-19 global pandemic, while being in the system of
remote learning and being recommended to stay at home and to reduce their contact with other people
to only those necessary, some adolescents did not have a proper handwashing behaviors. Especially
for basic hygiene behaviors, which are, in Poland, commonly taught even in primary school education,
such as washing hands before meals, or after coming back home, it must be indicated that over 27%
and over 9% of respondents, respectively, declared doing it only sometimes. Similarly, almost 40%
of respondents declared washing hands only sometimes after handshaking. Last but not least, only
39%, 44%, and 40% of respondents declared washing hands always after blowing their nose, sneezing,
and coughing, respectively.

Comparing with the results observed by other authors, it must be indicated that it is not only in
the Polish population that handwashing behaviors during the COVID-19 pandemic are not satisfactory.
A similar situation was observed in the previously mentioned study by Chen et al. [16], conducted in
Wuhan, where almost 60% of school students had improper handwashing behaviors. Likewise, during
the Severe Acute Respiratory Syndrome (SARS) outbreak in 2002-2003 some hand hygiene behaviors
also were not respected, even by hospital workers [47].

The issue of hand hygiene behaviors is especially important, while taking into account its general
role, not only for COVID-19, but also for other infectious diseases in the community setting [48].
Moreover, in the current situation of the COVID-19 threat, constant hand hygiene accompanied by
mask-wearing is the approach proven to slow the exponential spread of the virus [49]. In the review
study by Di Gennaro et al. [50], it was indicated among the most recommended ways of COVID-19
prevention, along with using face mask, covering while coughing and sneezing, avoiding contact with
infected people, maintaining an appropriate distance from people, refraining from touching eyes, nose,
and mouth; while in case of symptoms, seeking medical care early and following advice given by
healthcare provider. Taking this into account, the results that were gathered in the presented study
indicate the important areas that should be covered in future hand hygiene education, not only in the
population of Polish adolescents, but also other population groups.

It may be emphasized that the observations for SARS, based on the review by Fung and
Cairncross [51], indicate that the decline of handwashing after the SARS issue in 20022003 was
relatively minor, so the recommended behaviors that will be adapted by adolescents during the
COVID-19 pandemic may promote a lifelong hand hygiene habits in this generation.

In spite of the fact that the study provided useful data about handwashing frequency and adherence
to handwashing guidelines by the target population, which may be useful for designing public health
communication interventions, some limitations of the study should be presented. The study was based
on the handwashing behaviors recall for the current period of the COVID-19 global pandemic and for
the period before the COVID-19 issue, which may be associated with recall bias and self-reporting
bias. In general, respondents tend to struggle when using recall instruments: they tend to elide
(i.e., merge together) experiences, have a poor sense of duration, and often lack motivation to complete
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the task [52]. At the same time, there are many reasons individuals might offer biased estimates
of self-assessed behavior, ranging from a misunderstanding of what a proper measurement is to
social-desirability bias, where the respondent wants to ‘look good’ in the survey, even if the survey is
anonymous, that may be supposed for handwashing behaviors [53]. Moreover, as data were gathered
via internet during the period of their remote learning due to COVID-19 global pandemic, the students
who have no access to internet were not able to participate in the study. Last, but not least, there
was a relatively low response rate of schools, which may have also influenced the results, although a
relatively high response rate of students within schools was stated.

Based on the obtained results, some policy recommendations may be formulated. The recommended
actions should include the necessity of constant hand hygiene education, conducted in schools, especially
in terms of the COVID-19 global pandemic. However, not only schools should be engaged, but also
other information channels, such as mass media, which may be, for adolescents, more effective than
regular school education.

5. Conclusions

It may be concluded that during the COVID-19 pandemic, all the assessed hand hygiene behaviors
of Polish adolescents were improved, compared with those before, but hand hygiene education is
still necessary. It should include the basic recommendations, such as washing hands before meals,
or after coming back home, as well as after blowing nose, sneezing, and coughing, as those hand
hygiene behaviors are still not satisfactory. Moreover, it should include the recommendation of not
handshaking, as a number of adolescents still do it and do not wash hands after. However, taking
into account the improvement that is observable compared with the previous period, the COVID-19
pandemic may be an opportunity to form lifelong hand hygiene habits in this generation.
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